Ulk1-mediated Atg5-independent macroautophagy mediates elimination of mitochondria from embryonic reticulocytes.
Macroautophagy is a highly conserved intracellular process responsible for the degradation of subcellular constituents. Macroautophagy was recently suggested to be involved in the removal of mitochondria from reticulocytes during the final stage of erythrocyte differentiation. Although Atg5 and Atg7 are indispensable for macroautophagy, their role in mitochondrial clearance remains controversial. We recently discovered that mammalian cells use conventional Atg5/Atg7-dependent macroautophagy as well as an alternative Unc-51-like kinase 1 (Ulk1)-dependent Atg5/Atg7-independent macroautophagy process. We hypothesized that the latter may be involved in mitochondrial clearance from reticulocytes during erythrocyte differentiation. Here we report that fetal definitive reticulocytes from Ulk1-deficient and Ulk1/Atg5 double-deficient mice retain their mitochondria, whereas the mitochondria are engulfed and digested within autophagic structures in wild-type and Atg5-deficient mice. Mitochondrial retention by Ulk1-deficient reticulocytes is far less marked in primitive and adult definitive reticulocytes. These data indicate that Ulk1-dependent Atg5-independent macroautophagy is the dominant process of mitochondrial clearance from fetal definitive reticulocytes.